local government for the administrative region of Upper Bavaria (Project 55.2-1-54-2532-88-26 12) . 27
28

Isolation of primary murine alveolar epithelial cell type II (pmATII) cells 29
The pmATII cells were isolated from pathogen-free C57BL/6 mice treated with 30 PBS/Bleomycin and sacrificed at day 14 after instillation as previously described [1, 2] with 31 slight modifications. In brief, lungs were filled with dispase (BD Bioscience, San Jose, CA, 32 US) and low gelling temperature agarose (Sigma Aldrich, Saint Louis, MO, USA) before 33 tissue was minced and the cell suspension was filtered through 100-, 20-, and 10-μm nylon 34 meshes (Sefar, Heiden, Switzerland) . Negative selection of fibroblasts was performed by 35 adherence on non-coated plastic plates. Macrophages and white blood cells were depleted 36 with CD45 and endothelial cells were depleted with CD31 specific magnetic beads (Miltenyi 37
Biotec, Bergisch Gladbach, Germany) according to the manufacturer's instructions. Cell 38 purity was assessed routinely by analysis of endothelial (CD31), mesenchymal (α-SMA, 39 CD90), epithelial (EpCAM, panCK and proSP-C), and hematopoietic cell (CD45) markers by 40 immunofluorescence or flow cytometry. 41
Isolation of primary human alveolar epithelial type II (phATII) cells 42
Isolation of phATII cells was performed as previously described [1, 3] , with some 43 modifications. Briefly, lung tissue was minced and digested with dispase/collagenase 44 (Roche, Basel, Switzerland) at 37°C for 2 h before filtering through nylon meshes and 45 centrifugation at 400 g, 4°C for 10 min. Next, the cells were layered onto a discontinuous 46
Percoll density gradient (1.04-1.09 g/ml) and centrifuged at 300 g for 20 min. The interphase 47 containing macrophages and alveolar epithelial cells was recovered. Macrophages and white 48 blood cells were depleted with CD45 specific magnetic beads (Miltenyi Biotec, Bergisch) 49 according to the manufacturer's instructions. 50
Cell culture 51
In experiments using pmATII cells were seeded, cultured for 48h, then treated with senolytic 52 agents Dasatinib (500 nM, Selleck Chemicals, Houston, TX, USA) and Quercetin (50 µM, 53
Sigma Aldrich, St Louis, MO, USA) or respective DMSO control for 24 or 48 h in DMEM 54 (Sigma Aldrich) containing 10% FCS (PAA Laboratories, Pasching, Austria), 2 mM l-55 glutamine, 100 U·mL−1 penicillin, 100 μg·mL−1 streptomycin (both Life Technologies, 56
Carlsbad, CA), 3.6 mg/ml glucose (Applichem GmbH, Darmstadt, Germany) and 10 mM 57 HEPES (PAA Laboratories). Senolytic treatment with ABT263 (10 µM, Cayman Chemical, 58
Ann Arbor, MI) led to similar results (data not shown). Cells were counted 48 h after 59 treatment with a Neubauer counting chamber. RNA was isolated isolated and reverse 60 transcribed as described previously [2] and fibrotic gene expression was measured by 61 quantitative (q) RT-PCR. Supernatants were collected, centrifuged at 14000 g for 10 min and 62 stored at -80°C before analysis. 63
RNA isolation and Reverse Transcription Polymerase Chain Reaction (RT-PCR, qPCR) 64
Total RNA was extracted using the miRNeasy Mini kit (Qiagen, Hilden, Germany) for human 65 tissue and Peqlab Total RNA extraction Kit (Peqlab, Erlangen, Germany) for mouse samples, 66 according to the manufacturer's instructions. cDNAs were generated by reverse transcription 67 using SuperScriptTM II (Invitrogen, Carlsbad, CA, USA) and for human tissue with iScript 68
Advanced kit (BioRad, Hercules, CA, USA). Quantitative (q)RT-PCR was performed using 69
Light Cycler 480 detection system and SYBR Green (Roche Diagnostics, Mannheim, 70 Germany). Hypoxanthine phosphoribosyltransferase (HPRT) was used as a reference gene. Gene  forward primer  reverse primer  hp16  ACCAGAGGCAGTAACCATGC  CCTGTAGGACCTTCGGTGAC  hp21  GTCAGTTCCTTGTGGAGCCG  TGGGTTCTGACGGACATCCC  mp16  CGGGGACATCAAGACATCGT  GCCGGATTTAGCTCTGCTCT  mp21  ACATCTCAGGGCCGAAAACG  AAGACACACAGAGTGAGGGC  mSpp1  AGCCAAGGACTAACTACGACC  TGGCTATAGGATCTGGGTGC  mMMP2  ATCCACGGTTTCAGGGTCC  ATCGAGACCATGCGGAAGC  mPai1 AGGTCAGGATCGAGGTAAACGAG GGATCGGTCTATAACCATCTCCGT mCol5a3 CCACCACTGTCACGATTGGA GAGTCGTCTGCTCGGTTTCAG mWisp1 GTCCTGAGGGTGGGCAACAT GGGCGTGTAGTCGTTTCCTCT 77
Generation and treatment of 3D-LTCs 78
C57BL6/N mice of 8-12 weeks were instilled with 2 U/kg bleomycin and sacrificed at day 14 79 after instillation. 3D-LTCs were generated as previously described [4] . Briefly, lungs were 80 flushed through the heart with sterile sodium chloride solution and filled with low gelling 81 temperature agarose (2%, A9414; Sigma) in DMEM/Ham's F12 supplemented with 100 82 U·mL−1 penicillin, 100 μg·mL−1 streptomycin and 2.5 μg·mL−1 amphotericin B (Sigma 83 Aldrich). Next, lobes were cut with a vibratome (Hyrax V55; Zeiss, Jena, Germany) to a 84 thickness of 300 μm (speed 10-12 μm·s−1, frequency 80 Hz, amplitude of 1 mm). 3D-LTCs 85 were treated with senolytic agents Dasatinib (500 nM, Selleck Chemicals, Houston, TX, 86 USA) and Quercetin (50 µM, Sigma Aldrich) or respective DMSO control for 48 h in sterile 87 cultivation medium containing 0.1% FCS. RNA was isolated and fibrotic gene expression 88 was measured by qRT-PCR. Supernatants were collected, centrifuged at 14000 g for 10 min 89 and stored at -80°C before analysis. 90
Western blotting 91
Cells or pulverized lung tissue were lysed with Tissue Protein Extraction Reagent (T-Per, 92 proteins were transferred to a PVDF membrane (Millipore) in a semi-dry blotting chamber 124 according to the manufacturer´s protocol (Bio-Rad, Munich, Germany). Obtained 125 immunoblots were then blocked by incubating at room temperature for 1 h in blocking buffer 126 were stripped using stripping buffer [2% (w/v) SDS and 50 mmol/L dithiothreitol in tris-137 buffered saline (TBS)] under gentle shaking at 55°C for 30 min, followed by reprobing the 138 blots using antibodies against the loading control protein β-actin (ab8226, abcam, diluted 139
1:3000). 140
For quantification, band intensities in acquired TIFF-images were analyzed by densitometric 141 scanning and quantified using ImageJ software (Version 1.46r, NIH). The band densities 142 were normalized to β-actin. 143
144
ELISA 145
Supernatants were obtained from assays of primary mouse ATII cells or mouse 3D-LTCs, 146 centrifuged at 14000g for 10 min and only cell-free supernatant was used for the assay. 147
Samples were then transferred to the respective ELISA plate and the assays were performed 148 according to the manufacturer's instructions (WISP1 -DY1627, R&D, Minneapolis, 149
Minnesota, USA; IL6 -DY406, R&D, Minneapolis, Minnesota, USA, SP-C -CSB-E12639m; 150
Cusabio, Washington D.C., Columbia, USA). 151
Immunohistochemistry (IHC) 152
ZytoChem-Plus AP Kit (Fast Red) (Zytomed Systems, Berlin, Germany) was used for 153 immunohistochemical localization of P16, P21, proSP-C, cytokeratin-5 (KRT5) and -SMA in 154
formalin-fixed, paraffin-embedded lung tissue sections from patients with sporadic IPF 155 (N=14) and organ donors (N=5), according to the manufacturer´s instructions and previous 156 published work [6] . Human lungs were placed in 4% (w/v) paraformaldehyde after 157 explantation (fixation was done for 12-24h), and processed for paraffin embedding. Sections 158 (3 µm) were cut and mounted on positively charged glass slides (Super Frost Plus, 159
Langenbrinck (Emmendingen, Germany)). Paraffin-embedded tissue sections of normal 160 donor and IPF lungs were deparaffinized in xylene and rehydrated in graded alcohol. 161
Antigens were retrieved by cooking the sections for 5 min in 10 mmol/L citrate buffer (pH 6.0) 162 using microwave irradiation (800 W). Thereafter, sections cooled down for 20 min at RT, 163 followed by repeated cooking (800 W, 5 min) and cooling (20 min at RT). This procedure was 164 performed three times. Importantly, the citrate buffer was freshly prepared by mixing 18 mL 165 100mmol/L citric acid monohydrate and 82 mL 100mmol/L sodium citrate tribasic dihydrate 166 with 900 mL distilled water. 
Gene set enrichment analysis (GSEA) 191
Gene set enrichment analysis (GSEA) for senescence was performed using the GSEA conditions. Pre-ranked gene lists were generated from normalized data for the ATII cells 198 based on log2 fold change whereas fold change was used for generating the fibroblast pre-199 ranked list. For whole lung homogenates, genes were ranked using the built-in Signal2Noise 200 function. The senescence list was obtained from Fridman et al. [10] . 201
Correlation analysis 202
Data for the analysis were extracted from Lung Genomics Research Consortium (GSE47460 
Secretome analysis 231
Eight-to ten-week-old, pathogen-free female C57BL/6N mice (Charles River Laboratories, 232
Sulzfeld, Germany) were used for the isolation of pmATII cells for secretome analysis. Lung 233 fibrosis was induced in the animals by intratracheal instillation of a single dose of bleomycin 234 (5 U/kg body weight), dissolved in 80 µl sterile phosphate-buffered saline (PBS). Control 235 mice were treated with 80 µl PBS. Mice were sacrificed at day 14 after instillation and 3 mice 236 per treatment were pooled for the isolation of pmATII cells. ATII cells were seeded in 12-well 237 plates in DMEM media without phenol red and conditioned media (4, 6, and 8 h, respectively) 238 were harvested either on the first day of culture or after 2 days of culture. (day 2 4 h; day 2 6 239 h; day 2 8 h; Bleo ATII: n=3; PBS ATII: n=2). Samples were snap frozen in liquid nitrogen 240 and subjected to mass spectrometry analysis as previously described [11] . Briefly, proteins in 241 conditioned media were digested in solution with trypsin and LysC into peptides, which were 242 analyzed on a Q-Exactive mass spectrometer (Thermo Fischer). Mass spec raw data was 243 processed using the MaxQuant software [12] and proteins were quantified using the 244 embedded label free quantification algorithm MaxLFQ [13] . Statistical data analysis was 245 performed using the Perseus software suite [14] . 246 marker for bronchiolar basal cells), cytokeratin 7 (KRT7, marker for simple epithelia) and 309 senescence markers H2A.X (p-S139) and P16. In IPF (A, B, E) , proSP-C + KRT7 + ATII cells 310 indicated robust nuclear staining for H2A.X (p-S139) which co-localized with P16 
Flow cytometry (FCM)-based apoptosis assay in pmATII cells
